Darwin Electromagnetic (finite-f3) Gyrokinetic Equations
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Diamagnetic Current and Pressure Balance Equation
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Gyrokinetic MHD
* GK Three-field Equations for k| p; < 1 w/o geometric simplification {Lee and Qin PP ‘o3l
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¢ ot b= valid for general geometry but reducible to
Strauss’ high beta reduced MHD equation
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* Simulations of MHD modes via global gyrokinetic particle codes:

- Naitou, Tsuda, Lee and Sydora, “Gyrokinetic simulation of
internal kink modes,” PoP 2, 4257 (1995).
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MHD Equilibrium
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* Longitudinal Ampere’s Law: ( = 4_7TJ Ly lai 2 0
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* Diamagnetic Current/ T _ ¢ B
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Pressure Balance Equation: B> VP b B
* From V-3 =0
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* We obtain
bx Vp-VinB =0

-- OK, unless pressure gradient is zero, then magnetic field is undefined.

-- Can we study MHD equilibrium in the presence of magnetic 1slands?

Tuesday, December 14, 2010

JL =0



